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The Path Length Problem 1 




If the entire atmospheric column could be compressed into a box 
with a constant pressure of one atmosphere the box would be 
roughly seven kilometers thick, A change in the column by 1 part in 
400 then would represent a change in the box thickness of 
7000/400=17,5 meters. This means that a change in the optical 
path of light that is being used to measure the CO z column as 
small as 17.5 meters would produce a change in the column 
measurement of about Ippm—the desired measurement precision. 
Clearly changes in terrain can produce path length deviations 
much larger than this so a successful CO z measurement must 
include some method of determining this path length. 
Simultaneous measurement of the 0 ? column, has been suggested 
since this also corrects for changes arising from meteorology. 
Atmospheric scattering can produce path length changes much 
larger than 17.5m and depending on the distribution of scattering 
particles and the elevation of the sun the changes can be either 
positive or negative. 

ILRC25 ST. PETERSBURG 2010 HEAPS 



THE ASCENDS MISSION 


The goal of Active Sensing of C0 2 Emissions over Nights, Days, 
and Seasons (ASCENDS) mission is to significantly enhance the 
understanding of the role of C0 ? in the global carbon cycle. 

The National Academy of Sciences recommended in its decadal 
survey that NASA put in orbit a C0 2 lidar to satisfy this long 
standing need. 

Existing passive sensors suffer from two shortcomings. 

• Their measurement precision can be compromised by 
the path length uncertainties arising from scattering 
within the atmosphere. 

s Also passive sensors using sunlight cannot observe the 
column at night. 

Both of these difficulties can be ameliorated by Ildar 
techniques. 
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CO, “360 ppmv, S2A**0, US Std At.rnos 



PRESSURE AFFECTS DIFFERENT PARTS OF 
AN ABSORPTION LINE DIFFERENTLY 



15 / 1,30 15706 ‘ * 1571.40 ' ’ 1571.45 " 

mmmm m) 


XLRC25 ST. PETERSBURG 2010 HEAPS 





Introduction-ASCENDS 













that will absorb 
light from this 
transmitter. 


6320 6330 6340 6350 6360 6370 6380 

Wove Number (cm' ! ) 


’.Z5 ST. PBTrKSBUSS 2010 HEAPS 


«Se*o.S 5 % W Cm **l 

• ^ s . r i 


| j 

3 BROA 

DBAND 


r SYST! 

EM H4R 

I 

ijjggr 

isioMw* 8 ***- ^ • 
k 





. OOttiV V- 


|400ns 


rifttino) 


30jun 5oT5j 


22 43 07 


y=0.2534x- 2.4049 


'igure ?; Schematic of current Tm fiber laser system 


Pump Power (W) 


Current system produces 2.8 Watts 
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“Innovative active system using advanced source technology 
development- will enable precise daytime or nighttime 
measurements of column CO ? 

* Directly responds to NRC DS ASCENDS mission 



* Developed 2.0 micron broadband system as well 
and will compare performance of both systems to 
optional oipproachi i cis 

*Have begun development of approach that uses 
array detectors instead of AP D. This approach 
will have lower noise than APb and may simplify 
design of the detector optical train. 
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